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Abstract: A 41-year-old female presented with a large anterior
mediastinal mass adjacent to the heart. Biopsy demonstrated
lymphoma. Upon administration of chemotherapy, she developed
cardiogenic shock requiring a 5-day course of extracorporeal
membrane oxygenation (ECMO) as a bridge through her treat-

ment. After one cycle of chemotherapy, ECMO was discontinued
and the patient completed her course of chemotherapy and
recovered to hospital discharge. Keywords: ECMO, circulatory
assistance, temporary, mediastinal tumor, chemotherapy.
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Large anterior mediastinal tumors are recognized
causes of extrinsic airway and vascular obstruction. Sud-
den respiratory and hemodynamic collapse is not uncom-
mon, especially at the time of anesthesia induction. The
use of extracorporeal membrane oxygenation (ECMO)
has been described in such emergent settings to restore
hemodynamic stability (1–5). ECMO has also been used
to support patients with tumor lysis syndrome through
chemotherapy (6). We describe the early institution of
ECMO in a patient with cardiogenic shock during chemo-
therapy for an anterior mediastinal mass as a bridge
through treatment of her underlying lymphoma.

DESCRIPTION

A 41-year-old woman with a history of Crohn’s disease,
on infliximab and methotrexate immunosuppression treat-
ment, presented to an outside institution with symptoms
of abdominal bloating, weakness, and dyspnea. She was
afebrile, normotensive, tachycardic, and mildly hypoxic.

Laboratory testing revealed acute renal failure (creatinine
2.0 mg/dL—baseline 1 mg/dL). Transthoracic echocardio-
gram demonstrated a large mediastinal mass and a small
pericardial effusion with no tamponade. Pericardial window
was performed with return of a small amount of fluid.
Pathology demonstrated diffuse large B-cell lymphoma.
Follow-up computed tomography of the chest demon-
strated a 13.3 cm anterior mediastinal mass involving the
pericardium and great vessels. She was transferred to our
institution for further care.

On presentation to our institution, the patient was in mild
respiratory distress. She was normotensive but tachycardic
at 120–130 beats per minute, with diffuse pulmonary
crackles, abdominal distension, prominent jugular venous
distention, and pedal edema. Transthoracic echocardio-
gram demonstrated an ejection fraction of 75–80% and a
2.4 cm thick mass compressing the right ventricular outflow
tract, with a small and underfilled left ventricle. Positron
emission tomography revealed a 14 cm anterior mediastinal
mass encasing the superior vena cava, anterior pericardium,
and heart with a standard uptake value of 13.3 U as well as
bilateral kidney involvement.

On hospital day two, lymphoma-specific chemotherapy
was initiated with dexamethasone, etoposide, adriamycin,
and vincristine. Uric acid level was 10 mg/dL, potassium
5.0 mmol/L, and phosphate 5.1 mmol/L prior to this. Allo-
purinol and rasburicase were started for tumor lysis syn-
drome prophylaxis. Shortly after initiation of chemotherapy,
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new ST elevations in leads V2-V4, 1, and aVL and ST
depressions in leads 2, 3, and aVF were noted. Transtho-
racic echocardiogram at this time demonstrated a reduction
in ejection fraction to 35% with severe right and left
ventricular hypokinesis. Arterial blood gas demonstrated
severe metabolic acidosis with pH 7.18, pCO2 38 mmHg,
pO2 81 mmHg, HCO3 14.2 mmol/L, and a base deficit of
14.2 mmol/L. Lactate was 6 mmol/L. The patient was taken
for emergent cardiac catheterization, which demonstrated
normal coronary anatomy with a left ventricular end dia-
stolic pressure of 30 mmHg. The patient became cyanotic
during the procedure and was intubated. An intraaortic
balloon pump was placed. On arrival to the coronary care
unit, the patient developed hypotension with a systolic blood
pressure of 70/50 mmHg and oliguria. Levophed 5 mg/min
and continuous venovenous hemodialysis were initiated
and chemotherapy was continued. Cardiogenic shock
persisted with evidence of hypotension, organ hypoperfu-
sion, acidosis, anuria, anasarca, and development of cool
and pale extremities. Repeat uric acid level was 3.3 mg/dL,
potassium 5.4 mmol/L, and phosphate 8.8 mmol/L.

In discussion with oncology, the patient’s prognosis was
estimated to be good given appropriate therapy. However,
hemodynamic compromise precluded continued adminis-
tration of chemotherapy and it was therefore decided to
initiate venoarterial ECMO to provide bridging hemody-
namic support while chemotherapy was given time to
take effect. The patient was taken to the operating room

and administered 10,000 U of intravenous heparin. The
right femoral artery intraaortic balloon pump was percu-
taneously exchanged for a 15-French arterial cannula
(Medtronic Bio-Medicus no. 96570–015; Medtronic, Inc.,
Minneapolis, MN). A 5-French sheath was placed ante-
grade for ipsilateral limb perfusion (Terumo Pinnacle
sheath no. RSS502; Terumo Medical Corp., Elkton, MD).
A 21-French venous cannula was placed percutaneously
via the left femoral vein into the superior vena cava under
transesophageal echocardiographic guidance (Medtronic
Bio-Medicus no. 96880–021, Medtronic, Inc.). ECMO
support was initiated at 2–2.5 L/min at approximately
3000 rotations per minute (rpm) providing a cardiac index
of 1.25–1.5 L/min/m2 in addition to that generated by
native cardiac ejection. The ECMO circuit included
a Quadrox oxygenator (Maquet Corp., Wayne, NJ),
CentriMag pump (Thoratec Corp., Pleasanton, CA), and
Terumo tubing with Xcoating surface coating (Terumo
Medical Corp.). Hypotension and acidosis resolved with
discontinuation of vasopressor support.

Over the next 5 days ECMO was continued with flows
of 2.5 L/min at 2500–3000 rpm. Ventilator settings were set
to optimize oxygenation and ventilation as cardiac ejection
continued (rate 6 breaths/min, pressure support 5 mmHg,
positive end expiratory pressure 10 mmHg, tidal volume
400 mL, fraction of inspired oxygen 40%). Continuous
venovenous hemodialysis and chemotherapy were contin-
ued. Partial thromboplastin times were kept at 60–80 seconds

Figure 1. Positron emission tomography/
computed tomography scanning before
and after chemotherapy demonstrate a
1.5 cm reduction in size and a decrease in
standardized uptake value from 13.3 to
2.4 U.
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with a continuous heparin infusion. After completion of a
5-day course of chemotherapy, ECMO was discontinued
and the patient decannulated at the bedside. Hemostasis
was achieved with manual pressure. Hemodynamics were
stable on explantation. Transthoracic echocardiogram
revealed improvement in ventricular function.

Over the next several weeks, renal function returned
with cessation of hemodialysis. Repeat positron emission
tomography demonstrated a decrease in the size and met-
abolic activity of the mediastinal mass (Figure 1). The
patient completed six cycles of chemotherapy without fur-
ther cardiac compromise. The patient developed intermit-
tent episodes of small bowel obstruction and pneumonia
requiring tracheostomy and prolonged recovery. She was
eventually decannulated, with complete restoration of
cardiopulmonary and renal function. She was discharged
to a rehabilitation facility on hospital day 144. She eventu-
ally developed cerebral metastatic disease and succumbed
to related complications 8 months postoperatively.

COMMENT

The indications for cardiac and pulmonary support via
ECMO have been expanding at a rapid pace. Anterior
mediastinal masses frequently require biopsy or resection,
chemotherapy, and radiation as part of current diagnostic
and therapeutic algorithms (7). Induction of anesthesia in
the setting of very large anterior mediastinal masses may
result in acute cardiopulmonary decompensation requiring
emergency measures. Proposed etiologies include airway
compression exacerbated by the loss of spontaneous respi-
ratory effort and accentuated compression in the supine
position (1,8). Severe V–Qmismatch has also been described
as a result of simultaneous left bronchial and right pulmo-
nary artery compression (2,3), as has more classic cardiac
tamponade (4,5). ECMO has been used in such cata-
strophic settings to support patients through their workup
and chemotherapy with variable outcomes (1–5,8). It has
also been used to support patients through chemotherapy
in the setting of tumor lysis syndrome (6).

In the current report, we describe progressive cardio-
genic shock likely secondary to either the acute effects of
chemotherapy on a tumor compressing and/or infiltrating
the myocardium, or tumor lysis syndrome, or a combina-
tion of these. It is possible that preexisting spontaneous
tumor lysis syndrome was exacerbated by chemotherapy
administration. This patient would have likely succumbed

to cardiac failure and subsequent multiorgan system fail-
ure in the absence of intervention. Lymphoma is known
to be chemotherapy responsive. Our patient was rapidly
decompensating at the time of chemotherapy initiation.
ECMO was thus instituted urgently to restore hemody-
namic stability, to improve end-organ function, and to
bridge the patient during untoward consequences of addi-
tional chemotherapy administration until the tumor burden
could be reduced adequately. After one cycle of chemo-
therapy, ECMO was discontinued and the patient went on
to finish a full course of chemotherapy without further
cardiac events.

In this patient, impending cardiac collapse was heralded
by electrocardiographic changes, a sudden decrease in
ejection fraction associated with an elevation in filling pres-
sures, and metabolic acidosis with end-organ malperfusion.
ECMO allowed for prompt recovery of hemodynamics
with maintenance of end-organ function. This was likely
due to its institution prior to complete hemodynamic col-
lapse. Significant morbidity has been associated with the
prolonged use of ECMO, including thrombotic and hem-
orrhagic complications. Timely institution prior to severe
multiorgan failure allows for rapid weaning such that the
patient can derive benefit from mechanical support while
minimizing complications.
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